Abstract
allows the creation of a fire database holding information on area burned and implementation in DVMs is investigated in this study.
24
Key characteristics of fires include their inter-annual variability, size distribution and 25 intensity, which differ between regions of the Arctic (Wooster and Zhang, 2004 ).
26
Fieldwork and Earth Observation (EO) data show that larger fires contribute most to 27 the total area burned, despite being much rarer. From 1959-1999, out of the 1,000-28 14,000 forest fires that occur every year in Canadian forests, only 3% exceeded 2 km 2 
29
in area but these accounted for 97% of the total area burned (Stocks et al., 1998) .
30
Such fires usually last for several days or even weeks, and extend over large areas and Nonetheless, the representation of fire in most DVMs does not utilize EO information 13 and fails to capture many of the key fire characteristics (Kantzas et al., 2013 
21
This heavily skewed distribution assigns high probability to small fires and lower 22 probability to bigger ones. dataset (x, y, t) on which we apply the CCL algorithm.
14 Three-dimensional CCL has 6, 18 and 26-connected categories, defined respectively 
27
In principle, the 6-connected variety of CCL should be sufficient to capture fire available data on fire statistics in order to determine which was more appropriate. 
Datasets

21
The CCL algorithm was applied to the latest version (v.4.0) of the influential Global
22
Fire Emissions Database (GFED4) (Giglio et al., 2013) . This is based on the This methodology requires an initial run of the DVM to produce BA for each year.
5
These values are then fed into the above procedure to define the fires that are accepted the model. In the latter case, and since the process is stochastic, a different set of fires 13 will be produced but the FRI will not change.
14
The LPJ-WM DVM used in this study calculates a daily fire probability for each grid 
Results
27
Applying Connected Component Labeling to the Canadian Large
28
Fire Database
29
The best agreement was achieved between the CLFD and CCL-6 on Canadian forests. of CCL results over this region.
4
The statistical tests show that the CCL algorithm produces a histogram of forest fire 5 sizes closely matching that from the CLFD, and it also produces a similar probability 6 function for Canadian non-forest, especially for the categories containing larger fires. an assumption implicit in the statistical tests performed.
11
To simplify the assimilation of the CCL database into a DVM we pooled forests and 12 non-forest fires as identified by CCL-6 together but maintained the distinction 13 between fires occurring in Canada and Russia. included in a DVM in a way that retains the model structure and FRI, but is also 23 consistent with the size distribution of burned area observations (Fig. 3) . Even though 24 the CCL run adds random spatial variability to the FRI, the average magnitude of FRI 25 remains largely unaffected over sub-regions of both Canada and Russia.
26
We investigated whether this variability in FRI is caused by the short spin-up time of 27 the DVM (1000 years) compared to the long FRI for the region (100-1000 years),
28
which may not allow enough time for the FRI to converge to the original model value. 
Post-Fire Dynamics
11
Of greater importance is that the CCL run produces fire size characteristics consistent 
Discussion
20
The new methodology for simulating fire disturbance in DVMs described in this here is model-independent, a DVM with a daily fire step could be used, such as the However, the temporal characteristics of fires obtained by CCL could be assimilated Burned area data from GFED4 over the Arctic reveals that in a given year fires tend to
16
cluster spatially (Fig.4, bottom) , presumably because of fuel availability and variations which, for example, could cause multiple fires to ignite in close proximity.
30
Refining the algorithm so that it simulates fire activity in accordance with the IAV 
